In this paper we select the time series data of Jiangxi province of China in 1985-2014, and construct VECM model to analyze the inuence of industrial structure adjustment on the development of modern logistics industry in Jiangxi province of China. The study has found that there is a stable long-term equilibrium relationship between the development level of logistics industry and the three industries in Jiangxi Province and each additional 1% of the primary industry accounted for the proportion of GDP, will cause the development level of the logistics industry increased by 1.445%, each additional 1% of the second and third industry upgrade rate, will promote the development of the logistics industry increased by 11.508% and 4.166%. We draw a conclusion that in the short term, there is a dynamic non-equilibrium relationship between the development level of logistics industry and industrial structure in Jiangxi Province, and the existence of error correction mechanism makes the non-equilibrium state in the short term tend to be balanced in the long run. The proportion of the added value of the rst and second industries is the unidirectional Granger reason of the development level of the logistics industry in Jiangxi Province. In addition, the contribution rate of the rst and second industries to the development level of logistics industry in Jiangxi province is larger, while the variance contribution rate of the third industry is small. Finally, this paper gives the corresponding policy recommendations.
Introduction
In recent years, the third industry of our country has been developing continuously, and the proportion of its value added to GDP has been more than the proportion of the industry of the second. The service industry has gradually occupied the leading position and become the trend of economic development in our country. Belong to the third industry logistics industry has constantly promoted the development of the third industry. So that the current logistics industry is closely related to China's economic development trend is particularly important. In the meantime, the logistics industry has linked with transport, packaging, loading and unloading, transportation, circulation processing, and other basic functions and integrated warehousing, transportation, information industry and other industries, while it has become a new complex industry [4] . Among them, Jiangxi Province, with the unique geographical location connecting north and south, the rapid development of its logistics industry, has initially formed a relatively complete logistics and transport infrastructure system. At the same time, the improvement of Internet communication level has promoted the development of modern logistics industry in Jiangxi Province. In 2014, the turnover of goods in Jiangxi Province reached 382.8 billion tons/km, an increase of 5.16% over the previous year. In the key stage of the development of the logistics industry, Jiangxi Province has continuously increased its investment in the logistics industry, and actively take measures to promote economic reform, and then adjust the economic structure. At the same time, the continuous adjustment of industrial structure to promote the optimization and upgrading of industrial structure, industrial restructuring can better promote the development of modern logistics industry, and the development of the logistics industry can continue to promote the optimization and upgrading of industrial structure, both interaction to promote the economic development of Jiangxi Province.
The adjustment of the industrial structure will bring about changes in the market circulation products, which will also aect the development of the logistics industry. The transportation industry is part of the modern logistics industry, and the adjustment of the industrial structure has a signicant impact on the various modes of transportation of the transportation industry. Consequently, some scholars have studied the correlation between the structural structure and the structural characteristics of the transportation industry, for example, Yuping Wang [5] has carried on the quantitative analysis to the correlation between the structural characteristics and the industrial structure in the transportation industry, and analyzed the growth factors of various modes of transportation in the transportation industry, and his study found that the demand for goods is heavy industry and the impact of passenger transport demand is the tertiary industry. Some scholars have also studied the relevance of industrial restructuring and modern logistics,such as Linbang Fan [2] selects social logistics cost as the proportion of GDP to measure the level of development of modern logistics industry, and through constructing multiple linear regression model to analyze the inuencing factors of social logistics cost, and draws a conclusion that there is no signicant correlation between the level of economic development and logistics cost, however there is a signicant correlation between industrial structure, technological development level and logistics cost. Meanwhile, Xiaobing Le [3] uses cointegration regression equation and grey relational analysis theory to study the relationship between modern logistics and industrial structure upgrading. The study nds that there is a long-term stable equilibrium relationship between the contribution rate of logistics and the upgrading rate of industrial structure, and the second industrial upgrading rate has a greater impact on modern logistics industry. Xiayue Chen [1] selects the southeast coastal provinces on behalf of the logistics industry development level and industrial structure indicators in 2006-2012. He constructs three xed eect panel data model by selecting these indicators and empirical researches the inuence of the development level of the modern logistics industry on the industrial structure, thus he indicates that changes in industrial structure have signicant relevance to logistics eciency, logistics supply and logistics demand, and last puts forward rationalization proposals.
In recent years, in Jiangxi Province, the proportion of the three major industries in GDP has changed a lot, but the proportion of the secondary industry is still more than 50%, which still occupy the leading position in the economy, and the tertiary industry is only 35%, both still far. Thus Jiangxi province has a large space for industrial restructuring. At the same time, the logistics industry in Jiangxi province has dierent development trend with the adjustment of industrial structure. Therefore, this paper analyzes the correlation between the industrial structure adjustment and the modern logistics industry by constructing the vector error correction model based on the previous scholars' research, and provides the reference suggestions for the development of the logistics industry in Jiangxi Province.
Indicators and data in empirical research
2.1. Setting of indicators. In the selection of indicators, there is no uniform standard in the statistical research in China at the current statistical research, so that dierent literature has dierent indicators to select the standard. Yongjian Wen et al. [6] has selected logistics infrastructure investment in xed assets to measure the logistics infrastructure investment , and in this study he regarded the value of transportation, storage and post and telecommunications industry as the index of logistics industry output value, and selected the sum of water transport mileage and freight volume as the index to measure the logistics supply capacity and demand ability, which studies the dierences in the development eciency of logistics between dierent regions. Jiansheng Zhang [7] chooses freight turnover, land and sea airways and other ve modes of transport and the total mileage of transport and post and telecommunications industry to represent the logistics needs, supply and scale indicators to study the development of the logistics industry and economic growth related relationship. Based on the previous research, this paper uses the factor analysis model to get the comprehensive score from the three aspects of logistics industry output value, demand and supply to measure the development level of Jiangxi modern logistics industry. The main indicators are as follows:
(1) Select transportation, warehousing and postal services added value (100 million yuan) to measure the logistics industry in Jiangxi Province, which denoted by Y1.
(2) Select cargo turnover (100 million tons of kilometers) to measure the demand for logistics industry with Y2.
(3) Choose highway, railway, inland waterway transport mileage of three modes of transport (km) to measure the logistics industry supply capacity by Y3.
(4) The analysis software SPSS 22 to Y1, Y2 and Y3 variables were normalized after ZY1, ZY2, ZY3 by statistics, and carries on the comprehensive score of factor analysis to measure the level of development of the logistics industry in Jiangxi Province, represented by the letter Y .
In addition, with the letter X1, X2, X3 represents the primary industry as the proportion of GDP, the proportion of secondary industry and the proportion of tertiary industry ,which to measure the proportion of industrial structure changes.
2.2. Data selection and preliminary processing. In view of the availability of data, this paper chooses the time series data of Jiangxi Province from 1985 to 2014, and the selected data comes from "Jiangxi Province Statistical Yearbook 2015". In addition, in order to eliminate the inuence of price changes on each variable, the time series data of each variable were reduced by the deator (last year = 100), and then the variables X1, X2 and X3 to measure the change of industrial structure were taken Logarithm, and set the variable symbols to LN X1, LN X2, LN X3. Factor analysis to measure the level of the logistics industry indicators, and the principal component method is used to extract the common factor according to the size of the eigenvalue and the contribution rate. The number of the extracted common factors is 2, and the variance of the two common factors is obtained Contribution rate of 98.306%, greater than 85%, in line with the principle of extraction of public factors. Finally, the scores of two common factors are obtained by SPSS 22.0 statistical analysis software and the factor comprehensive score Y is calculated by using the variance contribution rate of the common factor after rotation, where Y = (50.106 * F1 + 48.118 * F2)/98.224. Factor scores and comprehensive scores are shown in Table 1 . Table 1 . The level of development of the logistics industry factor score of Jiangxi Province Due to the unique characteristics of economic data, the selected data may be non-stationary. If the model contains non-stationary economic variables, the model may be spurious regression model, therefore, using the ADF unit root test method to select the time series data for unit root test, and select the sequence of smoothness. This paper uses the measurement software Eviews8.0 to carry out the unit root test. The test results are shown in Table 2 . From Table 2 , we can see that the absolute value of the ADF statistic of the original sequence of the development level of logistics industry in Jiangxi Province (Y ), the proportion of primary industry added value to GDP (LN X1), the proportion of secondary industry added value to GDP (LN X2) and the proportion of tertiary industry added value to GDP (LN X3) is less than the absolute value of the critical value below the 5% level. This indicates that the original sequence at 95% condence level is non-stationary. Therefore, the Y , LN X1, LN X2 and LN X3 need to be further dierential and then the unit root test. It is found that the absolute value of the ADF statistic value of the dierence sequence is greater than the absolute value of the critical value of 5%, and the corresponding concomitant probability is less than 0.05. In conclusion, the sequences DY , LN X1, LN X2 and LN X3 are stationary time series. Therefore, the time series in this paper are all I(1). are integrated of order one I(1), the linear combination between them may be a stationary time series, that is, there is a long-term stable equilibrium between the variables. In this paper, the cointegration test method proposed by Johansen and Juselius is used to test the cointegration relationship between variables. This paper chooses the annual data, and obtains the information standard with order lag order of 1 to 4, and selects the AIC, SC, LR, FPE, HQ and other information criteria as the criteria for choosing the optimal lag order, and choose from the principle of the majority to determine the optimal lag order of cointegration analysis. The statistical results are shown in Table 3 . It can be seen from Table 3 that the optimal lag order of AIC and HQ criterion is 5, and the optimal lag order determined by LR, FPE and SC criterion is 2, so according to the majority rule,and the optimal lag of the model is determined according to the criterion of the majority ,and nally determine the optimal lag order of the model is 2, so the order of the cointegration test is 1. Then, we perform the cointegration test with a lag order of 1 , and get the test results are shown in Table 4 . As can be seen from Table 4 , based on the test results of the trace statistics and the test results based on the maximum eigenvalue, when the null hypothesis is "there is no cointegration relationship between the variables(None)", the corresponding concomitant probability is 0, less than 0.05, which rejects the null hypothesis. This shows that there is a long-term stable dynamic equilibrium relationship between the development level of logistics industry and industrial structure in Jiangxi province. From the test results in the further observation can be obtained when the null hypothesis is" there is a cointegration relationship at most between variables(At most 1)", the statistics based on the trace test and the maximum eigenvalue are 34.76320 and 26.90179, respectively, which are more than the critical value of the signicant level of 5%. This indicates that the covariance test rejects the null hypothesis. When the null hypothesis is "there are two cointegration relationships at most between variables(At most 2)", the statistics based on the trace test and the maximum eigenvalue are 7.86141 and 6.79888 respectively, which are less than the critical value of the signicant level of 5%, and the corresponding concomitant probability is 0.480, 0.513, were greater than 0.05, so it passes the test. Therefore, there are two cointegration relationship between the level of logistics development and the structure of the three major industries at the signicance level of 5%. This explains that there is a long-term stable equilibrium relationship between the development level of logistics industry and industrial structure in Jiangxi province. The cointegration equation is,
From the cointegration equation, we can see that there is a long-term stable equilibrium relationship between the development level of logistics industry and industrial structure in Jiangxi province. There is a positive correlation between the level of development of the logistics industry and the three major industries. Each additional 1% of the primary industry accounted for the proportion of GDP, will cause the development level of the logistics industry increased by 1.445%, each additional 1% of the second and third industry upgrade rate, will promote the development of the logistics industry increased by 11.508% and 4.166%. This denotes that the rationalization of industrial structure can promote the improvement of the level of logistics industry. 3.3 . Granger causality test. Granger causality can be used to test whether there is an impact between variables and whether there is a relationship in the economic sense. Accordingly, the use of Granger causality test to determine the level of development of the logistics industry and the relationship between the industrial structure. The test results are shown in Table 5 . From Table 5 , it can be deduced that p = 0.0111 < 0.05, when the null hypothesis is " LN X1 does not Granger Cause Y ", indicating that the original hypothesis is rejected at a signicant level of 5%, also implicitly indicating that the added value of the rst industry accounting for the proportion of GDP in Jiangxi Province is the Granger cause of the development level of the logistics industry. Similarly, it can be concluded that the proportion of added value of GDP in the secondary industry in Jiangxi Province is the Granger cause of the development level of the logistics industry, and the proportion of added value of primary industry to GDP is the Granger cause of the proportion of GDP of the secondary industry, and the proportion of the added value of the tertiary industry in GDP is the Granger cause of the proportion of the second industry. In addition, all accept the original hypothesis, that is, the rst and second industries is unidirectional Granger reasons of the level of development of the logistics industry, and the rst and third industries is unidirectional Granger reasons of the second industry. However, there is no Granger causality between the remaining variables. This shows that the rst and second industry changes can cause changes in the level of development of the logistics industry, the rst and third industry changes can cause changes in the secondary industry, otherwise it is not.
VECM model estimation and testing. Cointegration test results show that
there is a stable long-term equilibrium relationship between the level of development of logistics industry and industrial structure in Jiangxi Province. However, this relationship is only a long-term trend and will change in the short term. When this equilibrium is aected, the relationship between them will deviate from this equilibrium relationship. In general, in order to maintain this equilibrium relationship, it is necessary to establish the necessary correction mechanism to amend. Therefore, we establish the vector error correction model (VECM) to study the short-term relationship between the development level of logistics industry and the structure in Jiangxi province. The vector error correction model is a model with a cointegration constraint variable, which is the rst order dierence form of the unconstrained VAR model. It can be seen from Table 3 that the optimal lag order of the VAR model is 2 order, thus we construct the V ECM (1) model. Also, we know that the unit root of the model is located within the unit circle from Figure 1 and the V ECM (1) model satises the stability condition. According to the results of the error correction model estimation of the development level of the logistics industry, the adjustment coecient of the error correction term is -0.074, which is less than 0, which conforms to the reverse correction mechanism, indicating that when the system deviates from the long-term equilibrium state in the short term, will be (-0.074) the adjustment of the non-equilibrium state back to equilibrium. In addition, the short-term dynamic uctuation of the development level of the logistics industry is signicantly related to the uctuation of the rst, second and third industries and its own uctuation, and the adjustment coecient is negative, which shows that the co-integration equation is eective, also indicates that the development of logistics industry is restricted by the long-term equilibrium relationship between the three major industries in the short term. 3.5 . Impulse response analysis. Impulse response function is often used to consider the disturbance of a variable when the changes in their own and other variables in the system, can be more comprehensive reection of the dynamic impact between the various variables. In this paper, the V ECM (1) model is stable, so we can get the impulse response function analysis diagram of LN X1, LN X2, LN X3, Y in our province's logistics industry (Figure 2 ). The horizontal axis in Figure 2 indicates the number of hysteresis (unit: year), and the vertical axis represents the magnitude of the impact. From the gure we can see the following information:
1. The development level of the logistics industry began to decline from the initial value of 0.063 and reached the minimum value of 0.019 in the second period, and then began to rise slowly, reaching the maximum value of 0.068 in the tenth period. It can be concluded that the development level of the logistics industry in Jiangxi province is a positive impact on itself, and it is stable after its own impact.
2. To the LN X1 a standard deviation of the impact of the logistics industry development level from the initial value of 0 has been declining to the 10th period to reach the minimum -0.122. This shows that the uctuations in the proportion of the rst industry value added to the negative impact of the province's logistics industry development level.
3. To the LN X2 a standard deviation of the impact of the logistics industry development level from the initial value of 0 after a brief small uctuations in the second period to reach the minimum -0.011, then through the 0 axis, starting from the third period 0.002 has been rising, And reached a maximum of 0.119 in the tenth period. This shows that the uctuations in the proportion of the value added of the second industry has a positive impact on the development level of the logistics industry in our province from the third period, and this positive impact is growing. 4.To the LN X3 a standard deviation of the impact of the province's logistics industry development level uctuations are not too large, has been around the 0 axis in the vicinity. This shows that the uctuations in the value of the third industry accounted for less impact on the development of the logistics industry, and has remained stable. In this paper, we establish the vector error correction model by using the time data of logistics industry development level and industrial structure in Jiangxi province from 1985 to 2014, and study the dynamic relationship between industrial structure adjustment and the development level of logistics industry in Jiangxi Province by cointegration analysis, Granger causality test, error correction model estimation, impulse response analysis and variance decomposition analysis. We draw the following conclusions:
(1) Through the cointegration analysis and the error correction model, there is a stable long-term equilibrium relationship between the development level of the logistics industry in Jiangxi Province and the three major industries. The proportion of the rst industry in GDP will increase the development level of the logistics industry 1.445%, each additional 1% of the second and tertiary industry upgrade rate, will be to promote the development of the logistics industry increased by 11.508% and 4.166%. Therefore, in the long run, the increase of the proportion of the three major industrial industries in GDP can promote the development of the logistics industry in our province, among which the promotion of the secondary industry is the biggest, followed by the tertiary industry and the primary industry. In the short term, there is a dynamic non-equilibrium relationship between the development level of logistics industry and the industrial structure in Jiangxi Province. The adjustment coecient of the error correction model is negative and conforms to the reverse correction mechanism, which can make the development level of the logistics industry and the three major industries in the long-term in a balanced state.
(2) Granger causality test shows that the rst and second industrial added value ratio is unidirectional Granger reasons of the level of development of the logistics industry, which indicates that the development of the rst and second industries in Jiangxi Province can promote the development level of the logistics industry. This conclusion is consistent with the fact that our province is located in the central and western regions and the economic development is mainly based on industry and agriculture. In addition, the rst and third industries are the second industry Granger reasons, the rst and third industry changes can lead to changes in the secondary industry.
(3) Through the impulse response analysis, the proportion of the second industry added value LN X2 and the development level of the logistics industry Y uctuated a standard deviation, which have a positive impact on the development level of the logistics industry, while the impact of the tertiary industry on the development level of the logistics industry is relatively small, the rst industry has brought negative impact. The variance decomposition results illustrates that the contribution rate of the variance of the rst and second industries to the development level of the logistics industry is relatively large, while the variance contribution rate of the tertiary industry is small. In general, the rst and second industries have a greater impact on the development of the logistics industry, especially the secondary industry and the development level of the logistics industry is more signicant.
Due to the above conclusions, this paper puts forward some suggestions for the dynamic relationship between the development level of logistics industry and the industrial structure:
(1) Adjusting agricultural industrial structure and establishing modern agricultural logistics system. Jiangxi Province is located in the less developed areas of the central and western regions, agriculture still occupies a more important position, adjust the agricultural industry structure, promote the healthy development of agriculture and other primary industries, so as to improve the agricultural logistics system, and then promote the development of the secondary industry to promote its optimal upgrade. For example, improve the logistics system before agricultural production, promote the intensive operation of seed companies, pesticide companies, fertilizer companies and agricultural production equipment companies to improve eciency, reduce agricultural production costs and promote agricultural development. Furthermore, improve the agricultural production logistics system. And improve the circulation of agricultural products, agricultural production waste logistics system. In the process of sales and transportation of agricultural products, it is necessary to improve the technology of storage and preservation of agricultural products so as to reduce transportation costs and risks.
(2) Promote the industrial and manufacturing industries to optimize and upgrade the secondary industry structure, and establish an industrial logistics system that adapts to the new-type industrialization. And to change the industrial, manufacturing and other enterprises independent of the concept of logistics, and create the concept of logistics supply chain to promote industrial and enterprise logistics outsourcing business, so as to promote the logistics industry socialization, professional development. To plan the construction of eco-logistics park, improve the industrial enterprise order center, freight center, distribution center and other integrated construction.
(3) Vigorously develop the tertiary industry, information industry, and construct the socialization, specialization, information of modern logistics service system. Logistics industry is part of the tertiary industry, to vigorously develop the tertiary industry, information industry, information technology to promote industrialization, thus driving the optimization and upgrading of the secondary industry structure, thereby promoting the development of modern logistics industry level; the same time, Jiangxi province should strengthen the development of the logistics industry information platform to improve the quality of logistics services.
(4) Give full play to the powerful role of the provincial government, increase the logistics industry to support eorts. The government should strengthen the investment in the nancing of the logistics industry, and support the development of some new industries such as logistics nance and logistics insurance. At the same time, the province should improve the logistics infrastructure and transportation construction, improve the eciency of logistics and transportation and reduce the logistics operation cost.
